Protein and RNA dynamics play key roles in determining the specific recognition of GU-rich polyadenylation regulatory elements by human Cstf-64 protein.
The N-terminal domain of the 64 kDa subunit of the cleavage stimulation factor (CstF-64) recognizes GU-rich elements within the 3'-untranslated region of eukaryotic mRNAs. This interaction is essential for mRNA 3' end processing and transcription termination, and its strength affects the efficiency of utilization of different polyadenylation sites. The structure of the RNA-binding N-terminal domain of CstF-64 showed how the N-terminal RNA recognition motif of CstF-64 recognizes GU-rich RNAs. However, it is still perplexing how this protein can bind selectively to RNAs that are rich in G and U residues regardless of their detailed sequence composition, yet discriminate effectively against non-GU-RNAs. We investigated by NMR the dynamics of the CstF-64 RNA-binding domain, both free and bound to two GU-rich RNA sequences that represent polyadenylation regulatory elements. While the free protein displays the motional properties typical of a well-folded protein domain and is uniformly rigid, the protein-RNA interface acquires significant mobility on the micro- to millisecond time-scale once GU-rich RNAs binds to it. These motional features, we propose, are intrinsic to the functional requirement to bind all GU-rich sequences and yet to discriminate against non-GU-rich RNAs. This behavior may be a general mechanism by which some RNA-binding proteins are able to bind to classes of sequences, as opposed to a well-defined sequence or consensus.